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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1]Usually, a stopping method of a phosphoric acid fuel cell lowering power generation 
temperature of a fuel cell body rather than usual, or having an adjustment power generation 
procedure of making a steam partial pressure increasing and generating rather than usual while 
shifting to a power generation stop state from a power generation state. 

[Claim 2]A stopping method of the phosphoric acid fuel cell according to claim 1, wherein said 
adjustment power generation procedure is what is generated so that equilibrium concentration of 
phosphoric acid may turn into prescribed concentration. 

[Claim 3]A stopping method of the phosphoric acid fuel cell according to claim 1 or 2, wherein 
said adjustment power generation procedure is what uses external energy. 

[Claim 4]A stopping method of the phosphoric acid fuel cell according to any one of claims 1 to 3 
which said phosphoric acid fuel cell is provided with a reformer made to generate hydrogen from 
hydrocarbon and water, and is characterized by said adjustment power generation procedure 
being a thing to which the steam/fuel ratio in refining original fuel gas to this reformer are made 
to increase from usual. 

[Claim 5]A stopping method of the phosphoric acid fuel cell according to any one of claims 1 to 
4, wherein said adjustment power generation procedure is a thing to which a ratio of oxygen 
utilization or hydrogen utilization is made to increase from usual. 

[Claim 6]While said phosphoric acid fuel cell is provided with dummy load and further usually 
shifting to a power generation stop state from a power generation state, A stopping method of 
the phosphoric acid fuel cell according to any one of claims 1 to 5, wherein it connects 
generated output to this dummy load and electric power required for operation of said 
phosphoric acid fuel cell is provided with an electric power supply procedure supplied from the 
outside. 

[Claim 7]A stopping method of the phosphoric acid fuel cell according to claim 6, wherein said 
electric power supply procedure is what controls resistance of said dummy load in a range in 
which power generation voltage of said phosphoric acid fuel cell does not rise rather than a 
specified value. 

[Claim 8]A stopping method of a phosphoric acid fuel cell provided with a purge procedure which 
supplies a steam into inactive gas which purges a fuel cell body since it shifts to a power 
generation stop state. 

[Claim 9]A stopping method of the phosphoric acid fuel cell according to claim 8, wherein said 
purge procedure is what supplies a steam at temperature after power generation stop completion 
so that equilibrium concentration of phosphoric acid may turn into prescribed concentration. 
[Claim 10] A phosphoric acid fuel cell having a line which supplies a steam from this steam 
generator into an air pole supply air in a phosphoric acid fuel cell provided with a steam 
generator. 

[Claim 1 1]A phosphoric acid fuel cell characterized by having a line which supplies this steam 
generator to a steam into reformed gas of a fuel electrode entrance from an exit of a reformer 
made to generate hydrogen from hydrocarbon and water in a phosphoric acid fuel cell provided 
with a steam generator. 
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[Claim 12]A phosphoric acid fuel cell having a line which supplies a steam from this steam 
generator into purge gas in a phosphoric acid fuel cell provided with a steam generator. 
[Claim 13]A phosphoric acid fuel cell having a line which supplies at least a part of purge gas via 
inside of this steam generator in a phosphoric acid fuel cell provided with a steam generator. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of stopping power generation in the 
state where phosphoric acid is not frozen even if it does not keep it warm at the time of the 
stopping method of a phosphoric acid fuel cell, especially prolonged storage, and the phosphoric 
acid fuel cell for it. 
[0002] 

[Description of the Prior Art]Conventionally, the phosphoric acid fuel cell uses thick phosphoric 
acid as an electrolyte, and the usually employed density range is nearly 100%. The freezing 
temperature of phosphoric acid in the concentration of this neighborhood is near 40 ** (in 100%, 
it is 42.4 ** and referring to drawing 2). In the power generation state, since the temperature of 
a fuel cell body is as high as 150-200 ** (usually about 200 **), there is no possibility that 
phosphoric acid may freeze over, but if temperature falls even to a room temperature level when 
power generation is suspended, phosphoric acid is frozen and having serious influence on the 
characteristic of a fuel cell body is known. 

[0003]When stopping a fuel cell temporarily, the measure of keeping a fuel cell body warm using 
a heater and other heating methods in order to prevent the characteristics degradation by this 
freezing is taken. When [ required for incubation ] energy source (power supply etc.) reservation 
cannot be carried out, or when a stop covers a long time, it is necessary to adjust phosphoric 
acid concentration to the low concentration which is a grade which phosphoric acid does not 
freeze from an economical viewpoint even if it does not carry out incubation. For example, if 
phosphoric acid concentration is reduced to about 78%, freezing temperature will fall to 0 ** 
(refer to drawing 2). 

[0004]For this reason, phosphoric acid concentration is conventionally lowered after the power 
generation stop by holding a fuel cell body in a predetermined temperature and the atmosphere 
of a steam partial pressure. The conditions for making phosphoric acid into predetermined 
concentration can be searched for from the relation (refer to drawing 3) of the concentration of 
phosphoric acid, temperature, and the steam partial pressure on phosphoric acid. Setting out of 
a steam partial pressure is performed by circulating the gas which has a predetermined steam 
partial pressure to a fuel cell body. 

[0005]For example, in JP,H7-1 69475A The method of carrying out humidification by the 
hygroscopic surface moisture in the air by introducing air into an air pole after a plant power 
generation stop is indicated, Hydrogen is introduced into a hydrogen pole after a plant power 
generation stop, a power generation reaction is caused in oxygen and the low temperature in the 
air of an air pole, and the method of diluting phosphoric acid concentration with the moisture 
generated as a result is indicated. 
[0006] 

[Problem to be solved by the invention]However, in the case of the air condition (a steam partial 
pressure is low) dramatically dried like winter, enforcement is difficult in order to use the gas 
which tends to be influenced by the open air conditions of the water vapor of the air in 
conventional technology. By the time the steam amount of supply to a fuel cell body decreases 
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and it reaches predetermined phosphoric acid concentration when a steam partial pressure is 
low even if it is a level of a feasible steam partial pressure, between a long time, for example, one 
to two days, may be needed dramatically, and there is a demerit in the field of personnel 
expenses and a power cost. 

[0007]Also when introducing hydrogen after stopping a plant, there is a demerit that expense of 
hydrogen itself, expense of hydrogen supply equipment, etc. are needed. An object of this 
invention is to provide a stopping method of a phosphoric acid fuel cell and a phosphoric acid 
fuel cell which can perform phosphoric acid concentration adjustment before prolonged storage 
of a phosphoric acid fuel cell economically and simple. 
[0008] 

[Means for solving problemjWhile usually shifting to a power generation stop state from a power 
generation state, a stopping method of a phosphoric acid fuel cell of this invention lowers power 
generation temperature of a fuel cell body rather than usual, or is provided with an adjustment 
power generation procedure of making a steam partial pressure increasing and generating rather 
than usual. Since that it is what is generated so that equilibrium concentration of phosphoric 
acid may turn into prescribed concentration can make a predetermined thing phosphoric acid 
concentration after a power generation stop, said adjustment power generation procedure has it. 
[ preferred ] 

[0009]Since that it is what uses external energy can compensate an insufficiency of a steam, 
said adjustment power generation procedure has it. [ preferred ] Said adjustment power 
generation procedure can increase a steam partial pressure because it is a thing to which that it 
is a thing to which the steam/fuel ratio in refining original fuel gas to this reformer are made to 
increase from usual, a ratio of oxygen utilization, or hydrogen utilization is made to increase from 
usual. Generated output can be connected to dummy load and the electric power required for 
operation of said phosphoric acid fuel cell can perform an adjustment power generation 
procedure in a low generation output by having an electric power supply procedure supplied from 
the outside. 

[0010]Said electric power supply procedure can avoid that voltage of a fuel cell body rises too 
much, and a catalyst of a fuel cell body deteriorates because it is that by which power 
generation voltage of said phosphoric acid fuel cell controls resistance of said dummy load in a 
range which does not go up rather than a specified value. Since a stopping method of a 
phosphoric acid fuel cell of this invention shifts to a power generation stop state, it is provided 
with a purge procedure which supplies a steam into inactive gas which purges a fuel cell body. 
[001 1]At temperature after power generation stop completion, since that it is what supplies a 
steam so that equilibrium concentration of phosphoric acid may turn into prescribed 
concentration can make a predetermined thing phosphoric acid concentration after a power 
generation stop, said purge procedure has it. [ preferred ] A phosphoric acid fuel cell of this 
invention is a phosphoric acid fuel cell provided with a steam generator, and in an air pole supply 
air in reformed gas of a fuel electrode entrance from a reformer exit, Or a stopping method of 
the above-mentioned phosphoric acid fuel cell which is provided with a line which supplies a 
steam from said steam generator, and increases a steam partial pressure of a fuel cell body 
rather than usual by this into purge gas is realizable. In a phosphoric acid fuel cell provided with 
a steam generator, a phosphoric acid fuel cell of this invention is provided with a line which 
supplies at least a part of purge gas via inside of this steam generator. 
[0012] 

[Mode for carrying out the invention]The basic constitution of a phosphoric acid fuel cell is first 
explained using drawing 1 . The fuel cell body 1 has structure which sandwiches the matrix 4 with 
the air pole 2 and the fuel electrode 3. The air which is the open air is supplied to the air pole 2, 
a part of oxygen is consumed by power generation, and the remaining air is exhausted. The gas 
which uses hydrogen as the main ingredients from CO transformer 5 is supplied to the fuel 
electrode 3, a part of hydrogen is consumed and the remainder is supplied to the burner 8 for 
reformers. The matrix 4 is a sheet in which the solution of phosphoric acid used as an 
electrolysis solution has sunk in. The fuel cell body 1 is cooled with the water from the steam 
separator 6. The water for this cooling will be heated conversely, will contain a steam, is 
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returned to the steam separator 6, and is separated from water. Therefore, this steam separator 
6 is a steam generator. The raw materials and mineral fuel of gas which result in the fuel 
electrode 3 are hydrocarbon, such as town gas and LPG, and the reformer 7 is supplied with the 
steam supplied via the line L2 from the steam separator 6, become hot by the burner 8 for 
reformers, and the next chemical reaction is caused, CH 4 +H 2 0 -> CO+3H 2 ... (1) CO+H 2 0 -> 

C0 2 +H 2 - ^ hydrogen, CO, and C0 2 are generated. In this stage, the ratio of CO and C0 2 is 
about 10% respectively. And the reaction of (2) is further advanced by following CO transformer 
5, and the ratio of CO is lowered even to about 1% by it. Since CO in fuel reduces the activity of 
the catalyst of the fuel cell body 1 (CO poisoning), making the ratio of CO small has an important 
meaning (this CO poisoning has so great influence that the operating temperature of a 
phosphoric acid fuel cell is low). And the gas which uses hydrogen as the main ingredients from 
CO transformer 5 as mentioned above will be supplied to the fuel electrode 3. 
[0013]With the inverter 9, DC/AC conversion is carried out, and the direct current power from 
the fuel ceil body 1 turns into alternating current power, and serves as the ac output 10 and the 
power supply 1 1 for plants. While stopping the inverter 9 in order to stop the reaction in a fuel 
cell when suspending power generation, purge gas is supplied to the air pole 2 or the fuel 
electrode 3. This purge gas is the inactive gas for severing oxygen or hydrogen, and N 2 is usually 

used. At this time, the power supply for plants changes from the electric power from the inverter 
9 till then to an external power with the transfer device which is not illustrated. 
[0014]While usually shifting to a power generation stop state from a power generation state, the 
state of adjustment power generation is established, power generation temperature is lowered, or 
a steam partial pressure is increased in a 1st embodiment of this invention, and it generates 
electricity for a while. Drawing 3 shows the relation between the temperature (**, K) of a 
phosphoric acid aqueous solution, and concentration (%) and the steam partial pressure (mmHg) 
of the open air. By concentration's falling and increasing a steam partial pressure also at the 
same temperature shows that concentration falls by from now on lowering the same steam 
partial pressure or temperature. Therefore, the concentration of a phosphoric acid aqueous 
solution can be lowered by lowering power generation temperature or increasing a steam partial 
pressure. Thereby, freezing of phosphoric acid is avoidable. Specifically during power generation, 
the place which is 200-150 ** is lowered to 100-120 **. And temperature, a steam partial 
pressure, and a generation output are controlled so that the concentration of phosphoric acid 
will be 79% and a phosphoric acid freezing point will be 0 **. In that case, as long as it seems 
that steams run short, the equipment (for example, an electric heater, a gas boiler, etc.) with 
which heat required for steam generating is compensated may be formed using external energy. 
As long as it is an electric heater, it may provide anywhere between the steam separator 6 or 
the steam separator 6, and the fuel cell body 1. As long as it is a gas boiler, it may provide 
anywhere along which the steam passes. Below, the concrete method for increasing a steam 
partial pressure is shown. 

[0015](1) Make the steam/fuel ratio in the refining original fuel gas to the reformer 7 increase. 
Although the steam is supplied to the reformer 7 from the first, the ratio of the steam is 
increased. By this, the surplus water steam in reformed gas is increased, the water vapor 
content in fuel electrode distributed gas is increased as a result, and a steam partial pressure is 
increased. In this case, CO conversion (ratio which makes CO C0 2 ) increases, the influence of 

the battery characteristic fall by CO poisoning is reduced, and there is also a secondary effect 
that it is stabilized and power generation at low temperature can be performed. 
[0016](2) Make a ratio of oxygen utilization or hydrogen utilization increase. When the steam 
partial pressure in distributed gas is lower than the steam partial pressure in the phosphoric acid 
concentration of a target, the steam partial pressure in the fuel cell body 1 can be increased 
raising the capacity factor of oxygen or hydrogen, i.e., by decreasing the amount of distributed 
gas. This is for the rate over the distributed gas of the water vapor content produced by power 
generation to increase. But it is more desirable to raise a ratio of oxygen utilization, since it is 
known that an electrode may deteriorate if hydrogen is made to run short. 
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[0017]Below, the load under adjustment power generation is explained. It is also considered 
during adjustment power generation that only the direct current voltage which is not enough to 
drive the inverter 9 is obtained. In that case, the dc output of the fuel cell body 1 is switched to 
the dummy load 13 with the switch 14 from the inverter 9, electric power required for the plant 
operation usually supplied from the inverter 9 is supplied from the outside, and a plant operation 
is made continuable. The electric power generated by adjustment power generation is consumed 
with the dummy load 13, and power generation is also continued. Depending on selection of the 
resistance of the dummy load 13, the voltage of the fuel cell body 1 rises too much, and it may 
lead to degradation of the catalyst of the fuel cell body 1. In order to avoid this, the voltage of 
the fuel cell body 1 makes the resistance of the dummy load 13 the value of the range which 
does not go up rather than a specified value. Although it presupposed that the change of load is 
based on the switch 14, it is desirable to make it become a smooth change actually. 
[0018]According to a 2nd embodiment of this invention, a steam is supplied into the inactive gas 
which purges the fuel cell body 1 for the stop of the usual power generation or adjustment power 
generation. Thereby, a steam partial pressure can be increased and phosphoric acid 
concentration can be lowered. If dry inactive gas is supplied even if it lowers phosphoric acid 
concentration by adjustment power generation, phosphoric acid concentration may go up again, 
but this is also avoidable by supplying a steam. Also in this embodiment, the steam amount of 
supply should just be controlled so that the concentration of phosphoric acid will be 79% and a 
phosphoric acid freezing point will be 0 **. The steam to supply can also be generated using the 
remaining heat of a fuel cell immediately after power generation stops. 

[0019]Below, the composition on the structure which supplies a steam is explained as a 3rd 
embodiment of this invention. 

(1) Form the line L1 which supplies a steam into an air pole supply air from the steam generators 
(the steam separator 6, a boiler (not shown), etc.) inside a plant. 

(2) Provide the line L3 and L4 which supply a steam into the reformed gas of fuel electrode 3 
entrance from reformer 7 exit from the steam generator inside a plant. If the line L4 supplied 
between reformer 7 exit and CO transformer 5 is formed, it is effective in improving CO 
conversion and reducing CO poisoning. 

(3) Provide the line (not shown) which supplies a steam into purge gas from the steam generator 
inside a plant. 

(4) Provide the line (not shown) which supplies at least a part of purge gas via the inside of the 
steam generator inside a plant. If the temperature of the steam separator 6 is less than 100 **, 
generating of a steam will stop, but since the steam is still contained in the inside of the steam 
separator 6, thereby, a steam can be added to purge gas. By these composition, the stopping 
method of the above-mentioned phosphoric acid fuel cell is realizable. 

[0020] 

[Effect of the Invention] Therefore, according to this invention, phosphoric acid concentration 
adjustment before the prolonged storage of a phosphoric acid fuel cell can be performed 
economically and simple. 


[Translation done.] 
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TECHNICAL FIELD 


[Field of the Invention]This invention relates to the method of stopping power generation in the 
state where phosphoric acid is not frozen even if it does not keep it warm at the time of the 
stopping method of a phosphoric acid fuel cell, especially prolonged storage, and the phosphoric 
acid fuel cell for it. 


[Translation done.] 
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PRIOR ART 


[Description of the Prior ArtjConventionally, the phosphoric acid fuel cell uses thick phosphoric 
acid as an electrolyte, and the usually employed density range is nearly 100%. The freezing 
temperature of phosphoric acid in the concentration of this neighborhood is near 40 ** (in 100%, 
it is 42.4 ** and referring to drawing 2). In the power generation state, since the temperature of 
a fuel cell body is as high as 1 50-200 ** (usually about 200 **), there is no possibility that 
phosphoric acid may freeze over, but if temperature falls even to a room temperature level when 
power generation is suspended, phosphoric acid is frozen and having serious influence on the 
characteristic of a fuel cell body is known. 

[0003]When stopping a fuel cell temporarily, the measure of keeping a fuel cell body warm using 
a heater and other heating methods in order to prevent the characteristics degradation by this 
freezing is taken. When [ required for incubation ] energy source (power supply etc.) reservation 
cannot be carried out, or when a stop covers a long time, it is necessary to adjust phosphoric 
acid concentration to the low concentration which is a grade which phosphoric acid does not 
freeze from an economical viewpoint even if it does not carry out incubation. For example, if 
phosphoric acid concentration is reduced to about 78%, freezing temperature will fall to 0 ** 
(refer to drawing 2). 

[0004]For this reason, phosphoric acid concentration is conventionally lowered after the power 
generation stop by holding a fuel cell body in a predetermined temperature and the atmosphere 
of a steam partial pressure. The conditions for making phosphoric acid into predetermined 
concentration can be searched for from the relation (refer to drawing 3) of the concentration of 
phosphoric acid, temperature, and the steam partial pressure on phosphoric acid. Setting out of 
a steam partial pressure is performed by circulating the gas which has a predetermined steam 
partial pressure to a fuel cell body. 

[0005]For example, in JP,H7-1 69475A The method of carrying out humidification by the 
hygroscopic surface moisture in the air by introducing air into an air pole after a plant power 
generation stop is indicated, Hydrogen is introduced into a hydrogen pole after a plant power 
generation stop, a power generation reaction is caused in oxygen and the low temperature in the 
air of an air pole, and the method of diluting phosphoric acid concentration with the moisture 
generated as a result is indicated. 


[Translation done.] 
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EFFECT OF THE INVENTION 


[Effect of the Invention]Therefore, according to this invention, phosphoric acid concentration 
adjustment before the prolonged storage of a phosphoric acid fuel cell can be performed 
economically and simple. 


[Translation done.] 
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TECHNICAL PROBLEM 


[Problem to be solved by the invention]However, in the case of the air condition (a steam partial 
pressure is low) dramatically dried like winter, enforcement is difficult in order to use the gas 
which tends to be influenced by the open air conditions of the water vapor of the air in 
conventional technology. By the time the steam amount of supply to a fuel cell body decreases 
and it reaches predetermined phosphoric acid concentration when a steam partial pressure is 
low even if it is a level of a feasible steam partial pressure, between a long time, for example, one 
to two days, may be needed dramatically, and there is a demerit in the field of personnel 
expenses and a power cost. 

[0007]Also when introducing hydrogen after stopping a plant, there is a demerit that the expense 
of hydrogen itself, the expense of hydrogen supply equipment, etc. are needed. An object of this 
invention is to provide the stopping method of a phosphoric acid fuel cell and phosphoric acid 
fuel cell which can perform phosphoric acid concentration adjustment before the prolonged 
storage of a phosphoric acid fuel cell economically and simple. 


[Translation done.] 
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MEANS 


[Means for solving problem]While usually shifting to a power generation stop state from a power 
generation state, a stopping method of a phosphoric acid fuel cell of this invention lowers power 
generation temperature of a fuel cell body rather than usual, or is provided with an adjustment 
power generation procedure of making a steam partial pressure increasing and generating rather 
than usual. Since that it is what is generated so that equilibrium concentration of phosphoric 
acid may turn into prescribed concentration can make a predetermined thing phosphoric acid 
concentration after a power generation stop, said adjustment power generation procedure has it. 
[ preferred ] 

[0009]Since that it is what uses external energy can compensate an insufficiency of a steam, 
said adjustment power generation procedure has it. [ preferred ] Said adjustment power 
generation procedure can increase a steam partial pressure because it is a thing to which that it 
is a thing to which the steam/fuel ratio in refining original fuel gas to this reformer are made to 
increase from usual, a ratio of oxygen utilization, or hydrogen utilization is made to increase from 
usual. Generated output can be connected to dummy load and the electric power required for 
operation of said phosphoric acid fuel cell can perform an adjustment power generation 
procedure in a low generation output by having an electric power supply procedure supplied from 
the outside. 

[0010]Said electric power supply procedure can avoid that voltage of a fuel cell body rises too 
much, and a catalyst of a fuel cell body deteriorates because it is that by which power 
generation voltage of said phosphoric acid fuel cell controls resistance of said dummy load in a 
range which does not go up rather than a specified value. Since a stopping method of a 
phosphoric acid fuel cell of this invention shifts to a power generation stop state, it is provided 
with a purge procedure which supplies a steam into inactive gas which purges a fuel cell body. 
[001 1]At temperature after power generation stop completion, since that it is what supplies a 
steam so that equilibrium concentration of phosphoric acid may turn into prescribed 
concentration can make a predetermined thing phosphoric acid concentration after a power 
generation stop, said purge procedure has it. [ preferred ] A phosphoric acid fuel cell of this 
invention is a phosphoric acid fuel cell provided with a steam generator, and in an air pole supply 
air in reformed gas of a fuel electrode entrance from a reformer exit, Or a stopping method of 
the above-mentioned phosphoric acid fuel cell which is provided with a line which supplies a 
steam from said steam generator, and increases a steam partial pressure of a fuel cell body 
rather than usual by this into purge gas is realizable. In a phosphoric acid fuel cell provided with 
a steam generator, a phosphoric acid fuel cell of this invention is provided with a line which 
supplies at least a part of purge gas via inside of this steam generator. 
[0012] 

[Mode for carrying out the invention]Basic constitution of a phosphoric acid fuel cell is first 
explained using drawing 1 . The fuel cell body 1 has structure which sandwiches the matrix 4 with 
the air pole 2 and the fuel electrode 3. Air which is the open air is supplied to the air pole 2, a 
part of oxygen is consumed by power generation, and the remaining air is exhausted. Gas which 
uses hydrogen as the main ingredients from CO transformer 5 is supplied to the fuel electrode 3, 
a part of hydrogen is consumed and the remainder is supplied to the burner 8 for reformers. The 
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matrix 4 is a sheet in which solution of phosphoric acid used as an electrolysis solution has sunk 
in. The fuel cell body 1 is cooled with water from the steam separator 6. Water for this cooling 
will be heated conversely, will contain a steam, is returned to the steam separator 6, and is 
separated from water. Therefore, this steam separator 6 is a steam generator. Raw materials and 
mineral fuel of gas which result in the fuel electrode 3 are hydrocarbon, such as town gas and 
LPG, and the reformer 7 is supplied with a steam supplied via the line L2 from the steam 
separator 6, become hot by the burner 8 for reformers, and the next chemical reaction is caused, 
CH 4 +H 2 0 -> CO+3H 2 ... (1) CO+H 2 0 -> C0 2 +H 2 ... (2) hydrogen, CO, and C0 2 are generated. In 

this stage, a ratio of CO and C0 2 is about 10% respectively. And a reaction of (2) is further 

advanced by following CO transformer 5, and a ratio of CO is lowered even to about 1% by it. 
Since CO in fuel reduces the activity of a catalyst of the fuel cell body 1 (CO poisoning), making 
a ratio of CO small has an important meaning (this CO poisoning has so great influence that an 
operating temperature of a phosphoric acid fuel cell is low). And gas which uses hydrogen as the 
main ingredients from CO transformer 5 as mentioned above will be supplied to the fuel 
electrode 3. 

[0013]With the inverter 9, DC/AC conversion is carried out, and direct current power from the 
fuel cell body 1 turns into alternating current power, and serves as the ac output 10 and the 
power supply 1 1 for plants. While stopping the inverter 9 in order to stop a reaction in a fuel cell 
when suspending power generation, purge gas is supplied to the air pole 2 or the fuel electrode 3. 
This purge gas is the inactive gas for severing oxygen or hydrogen, and N 2 is usually used. At 

this time, a power supply for plants changes from electric power from the inverter 9 till then to 
an external power with a transfer device which is not illustrated. 

[0014]While usually shifting to a power generation stop state from a power generation state, a 
state of adjustment power generation is established, power generation temperature is lowered, or 
a steam partial pressure is increased in a 1st embodiment of this invention, and it generates 
electricity for a while. Drawing 3 shows relation between temperature (**, K) of a phosphoric 
acid aqueous solution, and concentration (%) and a steam partial pressure (mmHg) of the open 
air. By concentration's falling and increasing a steam partial pressure also at the same 
temperature shows that concentration falls by from now on lowering the same steam partial 
pressure or temperature. Therefore, concentration of a phosphoric acid aqueous solution can be 
lowered by lowering power generation temperature or increasing a steam partial pressure. 
Thereby, freezing of phosphoric acid is avoidable. Specifically during power generation, a place 
which is 200-150 ** is lowered to 100-120 **. And temperature, a steam partial pressure, and a 
generation output are controlled so that concentration of phosphoric acid will be 79% and a 
phosphoric acid freezing point will be 0 **. In that case, as long as it seems that steams run 
short, equipment (for example, an electric heater, a gas boiler, etc.) with which heat required for 
steam generating is compensated may be formed using external energy. As long as it is an 
electric heater, it may provide anywhere between the steam separator 6 or the steam separator 
6, and the fuel cell body 1. As long as it is a gas boiler, it may provide anywhere along which a 
steam passes. Below, a concrete method for increasing a steam partial pressure is shown. 
[0015](D Make the steam/fuel ratio in the refining original fuel gas to the reformer 7 increase. 
Although the steam is supplied to the reformer 7 from the first, the ratio of the steam is 
increased. By this, the surplus water steam in reformed gas is increased, the water vapor 
content in fuel electrode distributed gas is increased as a result, and a steam partial pressure is 
increased. In this case, CO conversion (ratio which makes CO C0 2 ) increases, the influence of 

the battery characteristic fall by CO poisoning is reduced, and there is also a secondary effect 
that it is stabilized and power generation at low temperature can be performed. 
[0016](2) Make a ratio of oxygen utilization or hydrogen utilization increase. When the steam 
partial pressure in distributed gas is lower than the steam partial pressure in the phosphoric acid 
concentration of a target, the steam partial pressure in the fuel cell body 1 can be increased 
raising the capacity factor of oxygen or hydrogen, i.e., by decreasing the amount of distributed 
gas. This is for the rate over the distributed gas of the water vapor content produced by power 
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generation to increase. But it is more desirable to raise a ratio of oxygen utilization, since it is 
known that an electrode may deteriorate if hydrogen is made to run short. 
[0017]Below, the load under adjustment power generation is explained. It is also considered 
during adjustment power generation that only the direct current voltage which is not enough to 
drive the inverter 9 is obtained. In that case, the dc output of the fuel cell body 1 is switched to 
the dummy load 13 with the switch 14 from the inverter 9, electric power required for the plant 
operation usually supplied from the inverter 9 is supplied from the outside, and a plant operation 
is made continuable. The electric power generated by adjustment power generation is consumed 
with the dummy load 13, and power generation is also continued. Depending on selection of the 
resistance of the dummy load 13, the voltage of the fuel cell body 1 rises too much, and it may 
lead to degradation of the catalyst of the fuel cell body 1. In order to avoid this, the voltage of 
the fuel cell body 1 makes the resistance of the dummy load 13 the value of the range which 
does not go up rather than a specified value. Although it presupposed that the change of load is 
based on the switch 14, it is desirable to make it become a smooth change actually. 
[001 8] According to a 2nd embodiment of this invention, a steam is supplied into inactive gas 
which purges the fuel cell body 1 for a stop of the usual power generation or adjustment power 
generation. Thereby, a steam partial pressure can be increased and phosphoric acid 
concentration can be lowered. If dry inactive gas is supplied even if it lowers phosphoric acid 
concentration by adjustment power generation, phosphoric acid concentration may go up again, 
but this is also avoidable by supplying a steam. Also in this embodiment, the steam amount of 
supply should just be controlled so that concentration of phosphoric acid will be 79% and a 
phosphoric acid freezing point will be 0 **. A steam to supply can also be generated using 
remaining heat of a fuel cell immediately after power generation stops. 

[0019]Below, composition on structure which supplies a steam is explained as a 3rd embodiment 
of this invention. 

(1) Form the line L1 which supplies a steam into an air pole supply air from steam generators 
(the steam separator 6, a boiler (not shown), etc.) inside a plant. 

(2) Provide the line L3 and L4 which supply a steam into reformed gas of fuel electrode 3 
entrance from reformer 7 exit from a steam generator inside a plant. If the line L4 supplied 
between reformer 7 exit and CO transformer 5 is formed, it is effective in improving CO 
conversion and reducing CO poisoning. 

(3) Provide the line (not shown) which supplies a steam into purge gas from the steam generator 
inside a plant. 

(4) Provide the line (not shown) which supplies at least a part of purge gas via the inside of the 
steam generator inside a plant. If the temperature of the steam separator 6 is less than 100 **, 
generating of a steam will stop, but since the steam is still contained in the inside of the steam 
separator 6, thereby, a steam can be added to purge gas. By these composition, the stopping 
method of the above-mentioned phosphoric acid fuel cell is realizable. 


[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing IjThe figure explaining the composition of this invention phosphoric acid fuel cell. 
[Drawing 2]The figure showing the relation between the concentration of a phosphoric acid 
aqueous solution, and freezing temperature. 

[Drawing 3]The figure showing the relation between the concentration of a phosphoric acid 
aqueous solution, temperature, and the steam partial pressure on phosphoric acid. 
[Explanations of letters or numerals] 

1 Fuel cell body 

2 Air pole 

3 Fuel electrode 

4 Matrix 

5 CO transformer 

6 Steam separator 

7 Reformer 

8 The burner for reformers 

9 Inverter 

1 0 Ac output 

1 1 The power supply for plants 

13 Dummy load 

1 4 Switch 

L1-L4 Steam supply line 


[Translation done.] 
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